Introduction
Overeducation in the labor market is a persistent problem in all industrialized countries (for an overview of this topic see, e.g., Freeman, 1976; Rumberger, 1981) 1 . The fact that many members of the labor force have a higher level of qualification than is required for their jobs leads to various negative outcomes. A major effect is that the overall economic productivity falls short of the limit set by the overall educational level of the employed population.
In a microeconomic framework, there are two ways of measuring the effects of overeducation on productivity. The first approach focuses on individuals, and uses a standard research design based on human capital theory. The lower productivity of overqualified employees can be detected in the form of wage penalties. By splitting the human capital of employees into one component needed to perform their job (required education) and a second, unused component (surplus education), it is possible to compare the returns for both components. Findings obtained using this method are available for several countries. Almost all researchers report lower returns for surplus education than for required education. Nevertheless, the returns for surplus education are positive (cf., e.g., Duncan & Hoffman, 1981; Hartog, 1985; Rumberger, 1987; Hersch, 1991; Alba-Ramirez, 1993; Kiker, Santos, & de Oliveira, 1997; Daly, Büchel, & Duncan, 2000) 2 .
The second approach to measuring the effects of overeducation on productivity focuses on companies. Several dimensions of employee attitudes-measured at an individual level-are taken as proxies for their productivity. The assumption is that, as a consequence of frustration, overqualified employees have higher levels of job dissatisfaction, more health problems, and higher rates of shirking or absenteeism than their correctly allocated colleagues. In addition, they are expected to change jobs more often as a result of frustration and of being offered positions which are better suited to their formal qualifications and job requirements. In general, the existing literature confirms these hypotheses (see Section 2). All of these effects naturally reduce the overall productivity of firms employing overeducated workers. Therefore, the expectation is that firms will tend to avoid hiring overeducated applicants.
When the patterns of results obtained from these two different approaches are compared, a somewhat confusing picture emerges. On the one hand, overeducated employees receive a (small) premium for the surplus component of their human capital. From the viewpoint of classical production theory, this 1 For empirical findings about the occurrence of overeducation in several countries, see Groot & Maassen van den Brink (2000) .
would signal that overeducation has minor positive effects on productivity, at least. On the other hand, company-focused studies indicate that overeducated employees show deficits in various productivity-related dimensions of working behavior. Hartog (2000) writes: "It would be highly informative if we knew the effect of over-and undereducation on productivity, rather than on wages. Several studies have established a negative effect of overeducation on job satisfaction (Tsang et al., 1991) . Tsang (1987) has estimated that reductions in aggregated job satisfaction reduce plant output, thus implying that overeducation reduces worker productivity. (...) . It is regrettable that this is the only study to focus on productivity effects. It leaves the puzzle that overeducation should reduce wages rather than increase them." (p. 139; underlining in original text). Indeed, there is an obvious need for further research. The present study is an attempt to cast some light on this "puzzling" situation. The two main questions to be addressed are as follows: Why do firms hire overeducated persons in large numbers? And why do companies pay higher wages to overeducated employees than to their correctly allocated colleagues with similar working conditions?
Background
Up to now, empirical evidence about the effects of overeducation on productivity, rather than on earnings, has only been available for the United States (with very few exceptions, see below). As mentioned by Hartog, Tsang's (1987) study is the only existing attempt to measure productivity effects using company data.
Tsang's (1987) study was based on data gathered on the employees of 22 U.S. Bell companies over two years of observation in the period from 1981 to 1983. He used a three-step approach to show a negative impact of overeducation on firm productivity. First, individual employee data were used to estimate the effect of overeducation on job satisfaction; in this context, job satisfaction was considered to be a proxy of employee work effort. Having found the expected negative effect (additionally controlling for age, sex, race, and education), Tsang created a job-satisfaction index for each firm. This index was based on the estimated parameters from the former model, and adjusted for structural inter-firm differences in the control variables mentioned (as well as the structure of occupations). In a third step, this job-satisfaction index was entered as an additional variable into a 2 Verdugo and Turner-Verdugo's (1989) findings of negative returns for the surplus education component were heavily criticized on account of methodological problems with the research design employed (see Cohn, 1992; Gill & Solberg, 1992) ; Verdugo and Turner-Verdugo's (1992) reply was not convincing.
Cobb-Douglas production function; the estimated parameter for this variable yielded the expected positive sign. To summarize, Tsang (1987) tried to demonstrate the negative impact of overeducation on firm output by linking two separate causal effects: a) that overeducated individuals show lower job satisfaction, and b) that those firms in which the personnel structure (including the proportion of overeducated workers) would lead one to expect a low average level of job satisfaction among the employees have lower levels of output.
Other studies take proxy approaches based on individual data, as is the case in the present study.
Tsang, Rumberger, and Levin (1991) and Hersch (1991) found evidence that overeducated males have lower job satisfaction and clearer intentions to leave their firms than correctly allocated employees 3 . Hersch additionally reported that male and female overeducated workers were less likely to participate in on-the-job training.
Numerous earlier studies with a more general context are also available. For a general overview, see Rumberger (1981, p. 101ff.) and especially Tsang and Levin (1985, p. 96ff.) . The main focuses in these studies were on the effects of overeducation on job satisfaction and health. However, other productivity-relevant issues such as shirking or absenteeism, drug use, industrial sabotage, and a higher readiness to take industrial action were also discussed (cf., e.g., Kornhauser, 1964; Vroom, 1964; Kasl, 1974; House, 1974; Coburn, 1975; Mangione & Quinn, 1975; Quinn & Mandilovitch, 1975) . In general, authors confirm the hypothesis that overeducation negatively affects workers' behavior and thus presents a severe risk for the firms in question.
Beyond the wage penalty approach (cf., e.g., Schwarze, 1993; Büchel & Weißhuhn, 1998; Büchel & Mertens, 2000; Daly, Büchel, & Duncan, 2000) , there have hitherto been no representative analyses of the effects of overeducation on productivity in the Federal Republic of Germany. More general German studies that discuss productivity effects from the company viewpoint have placed no special focus on overeducation (Bodenhöfer, 1983; Rippe, 1984) . The only study to address in any detail the company-specific effects of overeducation on productivity is that of Haugrund (1990) . However, the fact that this is a case study of a single company and that it focuses on specific occupational groups (i.e., technicians and engineers) makes the application of its findings to the general situation in Germany problematic.
Nonetheless, the negative effects of overeducation on productivity identified by U.S. authors are assumed to apply in Germany as well. Overqualification is considered to be a major reason for the rejection of job applicants. Indeed, in his standard work for German labor economists, Franz (1991) 3 Hersch (1991) also reported a significant job satisfaction effect for females.
states that "companies hesitate to hire overqualified employees, and with good reason; the expected dissatisfaction of such an employee could, for example, negatively affect his or her productivity (...) and it is more likely that he or she might intend to quit" (p. 211ff.; translation by F.B.). The tentative formulation of this passage seems to hint that Franz has some reservations about this thesis.
Moreover, he does not indicate the source of his assertions-with good reason, as there is no evidence of the effects of overeducation in Germany, either in the field of personnel research or in the classic field of labor market research. The analysis presented in this paper is therefore a first in the field of German research on overeducation.
Data and Methods

Database and Case Selection
The empirical analysis is based on representative data from the German Socioeconomic Panel (GSOEP), conducted by the German Institute for Economic Research (DIW) in Berlin. This ongoing survey was started in 1984, when more than 12,000 individuals aged 16 or above were interviewed.
Additional information on these individuals is collected annually with a broadly constant questionnaire. The main purpose of the study is to obtain longitudinal information, especially in the fields of educational and labor market behavior (for more details, see Wagner, Burkhauser, & Behringer, 1993 , or, more specifically, Projektgruppe Panel, 1995 . This paper analyses the two West
German subsamples "A" (Germans) and "B" (immigrants). The analysis of job satisfaction and health status is based on cross-sectional data from 1995, that of the importance of work and occupational success on cross-sectional data from 1994, the analysis of participation in on-the-job training is based on retrospective data for the periods 1987-1989 and 1991-1993 
Operationalization of Overeducation
A subjective approach was taken to the identification of overeducation. The GSOEP contains information about two types of formal qualifications: the level of (general) school-leaving certificate, and any qualifications acquired in the vocational school system or at university. The information about vocational or university qualifications is used to create an overeducation dummy variable by comparing any such qualifications with the employees' self-reports of the formal qualifications usually required to perform their job. If the formal qualification is substantially higher than the job requirements, the value of this variable is "yes," otherwise the value is "no." Naturally, the question 
Dimensions of Productivity and Types of Jobs
In this analysis, the following main dimensions of productivity-all of which are observable with standard microeconomic data sets-are analyzed: job satisfaction, health status, participation in onthe-job training, and length of tenure. In addition, the self-reported relative importance of work and occupational success on well-being and satisfaction is analyzed, as it is expected that these variables affect the productivity potential of workers as well (for construction of variables, see below). To identify the effects of overeducation on productivity as precisely as possible, it is important to ensure that the jobs or job requirements of the individuals observed are as similar as possible. Therefore, only people working in low-skill jobs requiring no formal qualifications (i.e., neither vocational nor university qualifications) were included in this analysis. This case selection is not too restrictive for an analysis of overeducation; in 1995, 89% of overeducated West German employees were working in the low-skill job sector 5 .
Models and Set of Covariates
All dimensions of productivity were analyzed separately as dependent variables within a consistent framework. OLS, logistic regressions, and a log-linear survival model were used. A standardized set of socioeconomic status (SES) and labor market measures was entered as covariates in the models:
4 For the detailed categorization scheme see Büchel (forthcoming) . Two individuals showing obviously inconsistent combinations of the three source variables were excluded from this analysis. Furthermore, the operationalization process creates a "grey" area in which it is very difficult to determine whether or not respondents are overeducated. 9.5% of cases fitted this category, mainly those with a combination of "vocational degree acquired," "skilled blue-or white-collar worker," "(only) longer-term (nonformal) on-the-job training within firm required to perform the job" (the latter instead of the expected response "vocational degree required to perform the job"). A rather defensive approach was taken, and these workers were also excluded from the analysis. It can be assumed that the overall pattern of results of this study would have been even more pronounced if these workers, who are known to have a relatively high productivity, had been classified as overeducated (as would be the case in the standard two-variables approach).
age, schooling, nationality, state of health, family status by sex (for women: terms of interaction controlling for household type), occupational status (blue or white collar), regional unemployment rate, and population density of place of residence. Our main interest, however, was how the overeducation status of employees influences the different indicators of productivity. The set of covariates was standardized for two reasons: first, because it can be assumed that a specific group of effects influences the productivity of workers regardless of its dimensions, and second, because standardization enhances the comparability of results.
Age was entered in two ways: age and age squared. The underlying assumption was that productivity is highest for middle-aged employees who have an optimal combination of career-related ambition and work experience.
In German labor market studies, the schooling of workers is usually split into two human capital components: general schooling and knowledge acquired in the vocational system (i.e., mainly the apprenticeship system) or at university. Contrary to the standard Anglo-Saxon approach, schooling is not traditionally measured by years, but by the qualifications obtained. People may leave the general school system with no qualifications-which is rare 6 -, with a Hauptschule certificate (lower secondary school-leaving certificate), a Realschule certificate (intermediate secondary school-leaving certificate), or Abitur (upper secondary school-leaving certificate, giving access to higher education) 7 .
In this study, the general schooling of all workers was controlled using these three categories. The lower the school certificate, the lower the expected productivity of the workers. All school-leavers may enter the vocational system, regardless of the existence or quality of their school-leaving certificate; those with Abitur have the additional option of studying at university. Those with vocational or university qualifications are-by definition-additionally classified as "overeducated,"
as all respondents in this study work in the low-skilled segment of the labor market. This implies that the vocational school or university related human capital component is fully covered by the overeducation variable 8 .
Non-German workers are generally expected to be less productive than their German counterparts because of language and other assimilation problems.
5 Own calculations based on data from GSOEP; results not shown. 6
In this study, workers with no school-leaving certificate were assigned to the Hauptschule category. 7
A special form of Abitur is the Fachhochschulreife, which gives access to Specialized Colleges of Higher Education. In this study, individuals with this type of school-leaving certificate were assigned to the Abitur category. 8
The vast majority of overeducated workers in low-skill jobs have an apprenticeship qualification; it is very rare to find university graduates working in low-skill jobs in Germany (cf. Büchel & Weißhuhn, 1998) . For this reason, making any further distinction between vocational and university qualifications (i.e., grouping overeducated people according to the degree of their surplus education) would result in too small cell numbers.
Workers with poor health status are expected to be less productive than others. In this study, health status is used both as a control variable and as a dependent variable. This might appear to suggest that this item is endogenous. However, the fact that the correlation between overeducation and health status emerging in the health model is both relatively weak and positive (see below) indicates that this potential problem can be overlooked or, at the very least, that it is only a minor problem. In this study, a poor state of health is assumed if the interviewee reports that his or her health status hinders the performance of daily activities "somewhat" or "considerably," as opposed to "not at all" 9 .
The workers' family background is also expected to impact on productivity. However, the effects are assumed to be gender-specific. Husbands are expected to develop stronger occupational ambitions and thus higher productivity than men living alone, as they take economic responsibility for a wife who typically does not have comparable earning opportunities. In general, wives are more strongly restricted in their labor supply than single women as a result of the time restrictions entailed in family-related activities. These effects are even stronger if there are (young) children in the household and for single mothers. Therefore, terms of interaction between family status and sex were constructed as follows: in reduced form for men (married 10 : yes/no), and in extended form-with additional consideration of the household type-for women (living alone; married with no children below the age of 16 in the household; single mother; married with children below the age of 16 in the household; other household types).
The occupational status of workers was only controlled in a simple way (white vs. blue collar). The expectation was that white-collar jobs would be more productive than blue-collar ones.
Beyond these SES measures, characteristics of the local labor market could also be expected to affect the productivity of workers. This was first taken into account by controlling for local unemployment rate (on the level of 75 West German Regions). 11 The expected effects of the labor market situation on productivity are ambiguous. On the one hand, high local unemployment rates could enhance the productivity of workers, in the sense that they are glad to have a job at all (job satisfaction), and that because they worry about losing their jobs, they are more likely to take care of their health. Work and occupational success could become more important, and workers could stay with their company for longer than usual, thus conserving company-specific human capital. All of these factors could increase productivity. At the same time, the firms' need to provide on-the-job training for workers 9 See coding of the dependent variable "health status" below for exact information about the question posed. 10
Here, "married" includes living with a long-term partner; the label "married" is used for reasons of simplicity. 11 This information on the Raumordnungsregion level was supplied by the Federal Office for Building and Regional Planning (Bundesamt für Bauwesen und Raumordnung BBR; formerly Deutsche Bundesforschungsanstalt für Landeskunde und Raumordnung BfLR) and matched to the GSOEP population by the author. Thanks go to the BBR and the Data Protection Commissioner of the DIW, who gave special permission to match the BBR information to specifically data-protected regional information in the GSOEP sample. could be reduced. However, converse effects might also be observed: high local rates of unemployment and the ensuing job insecurity could negatively affect job satisfaction and health status, and the perceived importance of work and occupational success could diminish in the context of economic depression.
Secondly, the population density of the place of residence was also controlled. In general, productivity in rural areas is expected to be lower than in big cities. Those with high occupational ambitions are attracted to high density areas, where they have better chances of finding a qualified job, e.g., in large companies with good training opportunities. However, the effect on job satisfaction and health status is not easy to hypothesize; urban/rural differences in mentality and access to medical support could also play a role. In this study, differences between rural and urban areas were controlled by a dummy variable with a value of "rural" for people living in communities with less than 50,000 inhabitants 12 .
Dependent Variables
Job Satisfaction
The original GSOEP information on job satisfaction was presented on a ordered scale ranging from 0 (absolutely dissatisfied) to 10 (absolutely satisfied). Unfortunately, when using standard Probit or Logit models with ordered discrete dependent variables, the chi-square based score test for the proportional odds assumption turned out to be negative. Therefore, a reduction of information was necessary, resulting in the following three categories: low job satisfaction (values from 0 to 4), intermediate job satisfaction (5 to 7), and high job satisfaction (8 to 10). This recoded dependent variable was analyzed using an ordered Logit model (Greene, 1993, p. 672ff.) .
Health Status
In the GSOEP, information about the respondents' state of health is available in various different forms. Previous research has shown that there are some validity problems with asking how the person feels at the time of the interview, as answers may be influenced by temporary conditions. Information with a higher degree of validity can be obtained by the following question: "Apart from short-term illnesses, does your health status hinder you in performing daily activities; for example, household work, paid work, or educational activities? If so, to what extent?" Response categories were: (1) "not at all", (2) "somewhat", (3) "considerably" (translation by F.B.). The main focus of interest was on the question of which of the respondents feel any health limitations, and which do not. For this reason, values (2) and (3) were grouped together and contrasted with value (1). This dependent variable was then analyzed using a binary Logit model.
Importance of Work and Occupational Success
The 1994 questionnaire contains the following question: "Which of the following issues are ... (1) most important; (2) important; (3) less important; (4) not at all important ... for your well-being and satisfaction?" (translation by F.B.). Eleven issues were listed, among them "work" and "occupational success." These two items seem to be highly correlated; however, they do not measure the same aspect. Obviously, employers may expect those workers who report that both items are very important to be the most productive. Nevertheless, workers who "don't like to work" (or don't like their current job) but do aim at occupational success and high social status could be expected to report that work is less important and occupational success very important for well-being and satisfaction. Because they are eager to achieve their aim, they could be highly productive in their current job as well, realizing that such behavior is crucial for their future career prospects. On the other hand, people who "like to work" or especially like their current job but are not very ambitious could also be highly productive. This could particularly apply to those overeducated workers in the low-skill job segment who specifically opted out of a stressful career in favor of a less demanding occupation 13 . The descriptive results presented in Table 3 show that a substantial proportion of respondents indicate that work, but not occupational success, is important or very important for their well-being and satisfaction.
Both items were analyzed separately. Due to the very low number of (working) respondents who reported that work was "absolutely unimportant" (1.1%), answers (3) and (4) in the "work" item were pooled. The recoded dependent variable was then analyzed using an ordered Logit model. Where the original "occupational success" item is concerned, the score test for the proportional odds assumption turned out to be negative. Therefore, answers (1) and (2) were also grouped together. The recoded variable was then analyzed using a binary Logit model 14 .
12
The original variable was the population density of the place of residence according to the BBR scale (Gemeindegrößenklasse). This variable is not available in the public use version of the GSOEP; again, the special permission of the DIW's Data Protection Commissioner was requested and is gratefully acknowledged. 13 Büchel (1998) found some evidence that this strategy is often chosen by highly-educated West German women with wellearning partners. Their overeducation status-which leads to losses in earnings-is compensated by non-monetary benefits such as less overtime, proximity to the workplace, and so on. 14 In the models of this sub-step, the health status covariate was gained from the 1995 interview (not asked in 1994). Sample selection effects due to panel attrition from 1994 to 1995 seem to be negligibly.
Participation in On-the-Job Training
Information about participation in on-the-job training measures was collected retrospectively for a three-year period in the 1989 and 1993 waves of GSOEP. Respondents were asked to report on the three most important training measures in which they participated during this period. In the specific context of the German training system, the formulation of the question makes it possible to assume that reported activities are more likely to involve ongoing than newly-initiated training. It can be expected that the more productive employees are selected to participate in training measures. In the analyzed data, the duration of the three most important training measures is available in a ranged form. Recoding on a metric scale would be made possible by taking the mid-range values. A Tobit model could then be run, simultaneously analyzing the probability of being selected for on-the-job training and the extent of the training measures (in terms of the overall duration of the training activities). However, a pre-test showed that the maximum-likelihood estimators of both a Tobit model and-after reduction of information-an ordered Logit model are highly unstable. This is probably due to the fact that only 5.5% of the respondents actually participated in on-the-job training.
Thus, a further reduction of information was necessary. The variable analyzed in this step was a dummy variable, which indicated whether or not respondents performing a low-skill job were selected for on-the-job training during the observed three-year period; training measures lasting just one day were not taken into consideration. The information from the 1989 and 1993 waves was pooled. If a person was interviewed at both points of measurement, the 1989 information was used.
Again, only persons who were employed over the whole observation period were selected. The dependent dummy variable was analyzed using a binary Logit model.
Firm Tenure
Information on firm tenure, usually obtained by retrospective questioning, was derived from longitudinal data in this study. This is because the overeducation status at the beginning of a period of employment, a crucial element in this analysis, cannot be identified using a retrospective research design. The subsample for this step of the analysis consisted of all respondents who started a lowskill job in the period from 1984 to 1994. For these respondents, firm tenure was measured using a prospective approach. Note that this measure is company-rather than job-related: within-company promotions from a low-skill to a higher occupational level may occur without resetting tenure to zero at the time of promotion. Firm tenure was right-censored for those working in the same company at the end of the observation period (1995, or earlier in the case of panel drop-out). In this situation, the use of a duration model is appropriate. A pre-test with a non-parametric lifetable estimator showed that the log estimates plot (survival function) was approximately linear through the origin. This indicates that a parametric model with exponential distribution and time-constant effects is appropriate (Greene, 1993, p. 717ff.) . This was confirmed by another pre-test in which a semiparametric Cox Proportional Hazard Model was used, and very similar results obtained (results not documented). Note that the reason for leaving the firm-that is, whether the move was employee-or company-initated-was not controlled for in the model, as this has no effect on the transaction costs incurred by the company. Covariates in this step were gained at time of firm entry.
Empirical Results
Job Satisfaction
The results of the ordered Logit model (Table 1) show that-when controlling for important SES measures-overeducated employees are no less satisfied with their (low-skill) job than their correctly allocated colleagues.
Respondents living in rural areas have higher job satisfaction than those living in more densely populated areas. This could be explained by urban/rural differences in value perceptions. People with a poor state of health are much less satisfied with their work than others, which is hardly surprising.
This marked effect is probably due to the fact that some of these people are forced to continue working for financial reasons. Other characteristics such as age, schooling, sex, and family situation have no significant impact on job satisfaction.
Health Status
In low-skill jobs, overeducated persons more often give themselves a clean bill of health than correctly allocated workers (Table 2) , although the effect is only significant at a 10% level. This finding indicates that the well-known positive correlation between educational level and health status is stronger than the negative effects of the stress factors associated with overeducation (e.g., psychological problems due to the renunciation of occupational goals or unaccustomed working conditions).
The only other significant effect in the model confirms the established fact that blue-collar workers have more health problems than white-collar workers. This is mainly due to the poorer working conditions of the former, and to socio-economically based differences in attitudes to life.
Importance of Work and Occupational Success
Overeducated workers in low-skill jobs report work and occupational success to be more important for well-being and satisfaction than their correctly allocated colleagues (Table 3) , although the effect is only significant at a 10% level. With respect to the work variable, this could be influenced by the fact that some of the overeducated respondents have voluntarily chosen to work in low-skill jobs, whereas their colleagues with no formal qualification are "forced" to do low-skill jobs to make their living. As for the occupational success variable, one could argue that better educated people-in contrast to their correctly allocated peers-already demonstrate a certain degree of careermindedness by gaining vocational or even university qualifications. Another explanation, applicable to both variables, is that the overeducated respondents in this study are a positively selected subgroup of those who are unable to find a job which fits their qualifications: in the well-established
German welfare system, the alternate status of unemployment is a relevant option. Furthermore, one could argue that the importance of work and occupational success is positively correlated with the level of occupational qualification, regardless of the quality of the current job. If this were true, a positive correlation of overeducation with these two variables would also be expected when the level of job requirements was kept constant.
The results show more heterogeneity in the effects of overeducation on the perceived importance of work than on the perceived importance of occupational success. As expected, the middle-aged respondents feel work to be more important than the younger or older respondents. Those with Abitur, the highest school-leaving certificate-and certainly no preparation for low-skill jobs-report that work is much less important than those with lower qualifications. It can be assumed that a substantial proportion of these respondents are working in a low-skill job on a casual basis, and planning to study at university at the same time. Unsurprisingly, married men report that work is more important, and wives with children in the household that it is less important, than do unmarried men. As for the occupational success variable, the only effect-beyond that of overeducation-was found for married men, who felt occupational success to be very important.
On-the-Job Training
Overeducated workers in low-skill jobs have significantly higher chances of being selected for onthe-job training measures than their correctly allocated colleagues (Table 4 ). This can be explained by the fact that overeducated persons have-by definition-higher formal qualifications than their colleagues. From the point of view of those decision-makers controlling finances-the personnel managers-the superior intellectual abilities of overeducated persons are associated with higher expectations for the effectiveness of the investment in additional human capital.
The results for the other covariates confirm well-known themes. Those with the highest schoolleaving certificate (Abitur) have high rates of participation in training measures. This pattern is consistent with the fact that an increasing number of German Abitur holders are chosing not take advantage of the opportunity to enter higher education, instead deciding to pursue a non-academic working career, beginning at a low occupational level. Although they lack vocational or academic qualifications, their above-average general school education gives them some advantages over other competitors. Non-Germans have much greater difficulty in being selected for training measures than German nationals, even when school level is controlled for. This may be due to language problems, but also to discrimination. Unsurprisingly, those with poor health are less likely to be selected for onthe-job training than others. As was also expected, those working in the white-collar sector engage in substantially more on-the-job training than blue-collar workers. Finally, the data show that the frequency of participation in training measures has increased over the last few years.
Firm Tenure
Overeducated workers in low-skill jobs show significantly longer firm tenures than their correctly allocated colleagues (Table 5 ). This finding could be explained by the fact that overeducated persons consider themselves fortunate to find a job, regardless of its quality. A voluntary decision to work in a job for which one is overeducated, but which has high non-monetary returns, could also play a role.
Both interpretations are consistent with the results presented in Büchel (1998, p. 198ff.) , whereby overeducated persons were significantly more likely to report that, "it would be difficult to find a comparable job in the case of a job loss" than correctly allocated persons.
The age effects are in line with the well-known fact that turnover is highest at the beginning of one's career. Non-Germans have longer firm tenures than Germans. Again, it can be assumed that nonGermans have difficulties in finding better jobs, and thus stay with their firm, protected by law against involuntary dismissal. As expected, married women with small children have atypically short firm tenures, obviously caused by time conflicts in the competing domains of work and childcare.
This well-known result partly explains gender-specific differences in earnings among young workers; predicted tenure is a crucial factor in company decisions of whether or not to invest in companyspecific human capital. Finally, the results show that, as expected, white-collar workers have longer firm tenures than blue-collar workers. This is consistent with the finding in the previous step of the analysis that white-collar workers are more likely to participate in on-the-job training than blue-collar workers: companies try to preserve the skills acquired in on-the-job training-mainly firm-specific knowledge-by reducing the turnover of better qualified workers. This is evidently also the case in the low-skill segment of the labor market.
Conclusions
The findings of this study show that in Germany, overeducated employees in low-skill jobs (where almost all overeducated workers are to be found) tend to be more productive than their correctly allocated colleagues. This result is inconsistent with the findings of various U.S. studies, which seemed to identify severe productivity losses resulting from overeducation, on account of the effects of frustration.
The reason for this incongruity could be due to differences in approach. For example, Tsang (1987) analyzed job satisfaction as a function of years of acquired education, years of surplus education, and other covariates. Because of the well-known positive correlation between acquired education and job satisfaction, the result reported by Tsang (negative effects for surplus education) is not very surprising: the more surplus education, the lower the level of job requirements (when controlling for acquired education); and the lower the level of job requirements, the lower the job satisfaction. This relation is well-known, but does not answer the interesting question of whether overeducation per se lowers job satisfaction. It is evident that a sociologist working at McDonald's has a lower job satisfaction than a sociologist working at a research institute. The company-relevant question (and the question facing the personnel manager at McDonald's) is whether a sociologist working at
McDonald's has a lower job satisfaction (and lower productivity scores on other company-relevant indicators) than an unqualified person doing a comparable job in the same company.
For this reason, the main focus of the present analysis was on keeping levels of job requirements comparable across the study. The result yielded by this approach-an overall positive effect of overeducation on productivity from the firms' point of view-is consistent with the findings of most earnings analyses, which show a (small) positive effect of surplus education on the individuals' income levels (see Section 1). Moreover, the results also exhibit a convincing inner consistency:
when the level of job requirements is kept constant, overeducated persons by definition show a higher level of formal education than their correctly allocated colleagues. As a consequence, it is not surprising that they enjoy a better state of health (the positive correlation between education and health is established) or that they show higher rates of participation in on-the-job training (it is also established that better educated employees have higher chances of being selected for company-related training). Furthermore, taking into account the findings on the importance of work and occupational success as well as the findings on participation in on-the-job training, it is again unsurprising that overeducated employees show longer firm tenures, since it is well-known that participation in on-the-job training and attitudes such as career-mindedness enhance the likelihood of promotion within the firm.
These results can help to answer one major open question in overeducation research, namely, why firms hire overeducated workers in large numbers. If, as the results of this study suggest, overeducated employees are generally more productive than others, then it makes sense to hire them.
Therefore, the overall results of this analysis tally with the expectations of the familiar jobcompetition model (Thurow, 1975) : better educated people are expected to be more productive (and the present findings suggest they indeed are) and, as a consequence, to acquire positions at the upper end of the job queue. In addition, the overall result is consistent with the findings of Sicherman (1991) who showed that overeducation at an early stage of firm tenure-regarded in a theoretical framework of career mobility (Sicherman & Galor, 1990 )-yields positive returns for both employee and employer 15 .
As a general conclusion, labor economists should reconsider their assumptions about the lower productivity of overeducated employees 16 , as should personnel managers in Germany, where the overqualification of applicants is still a major reason for rejection. The results presented in this study suggest that such behavior is irrational.
15 See, however, a critical re-test of Sicherman's approach in Büchel & Mertens (2000) .
16
(see, e.g., Franz's remark quoted in Section 2) Sicherman, Nachum & Galor, Oded. (1990) . A theory of career mobility. Journal of Political Economy, 98(1), 169-192. Thurow, Lester C. (1975 Dependent variable: 0 = low job satisfaction (Value between 0 and 4 on a scale from 0 ("absolutely dissatisfied") to 10 ("absolutely satisfied"); 1 = medium job satisfaction (value from 5 -7); 2 = high job satisfaction (value from 8 -10). Dependent variable: 0 = restricted health status (health status hinders "somewhat" or "considerably" when performing daily activities); 1 = good health status (... "not at all" ...). 
Levels of significance: **: p < 0.01, *: p < 0.05, +: p < 0.10.
Covariates in parentheses = reference categories. Unweighted means of covariates as a documentation.
Only includes working people aged 16-65. Excludes trainees and persons in education or formal training. Excludes East Germans moving to West Germany after 1989. Excludes immigrant subsample "D" of GSOEP.
Source: Own calculations based on data from the German Socio-Economic Panel (GSOEP). 0=94.5%; 1= 5.5% 100%
-----------------------------------------------------------------------------------
Dependent variable: 1 = person participated [in the three-year period preceding the interview] in an on-the-job training measure lasting at least more than one day; 0 = (no participation). Only includes persons in low-skill jobs who were working in 1989 or 1993, respectively, in low-skill jobs and worked throughout the whole observation period.
Information on covariates gathered in 1989 and 1993, respectively.
Source: Own calculations based on data from the German Socio-Economic Panel (GSOEP). Dependent variable: firm tenure in years (prospectively measured from date of firm entry, for those persons who changed firm 1984-1995).
Only includes persons who changed firms in the period 1984-1995. Persons with multiple firm changes: analysis of first change.
Covariates are generated at time of job start.
Covariates in parentheses = reference categories.
Unweighted means of covariates as a documentation.
Only includes working people aged 16-65. Excludes trainees and persons in education or formal training. Excludes migrants from East Germany after 1989. Excludes immigrant subsample "D" of GSOEP.
Source: Own calculations based on data from the German Socio-Economic Panel (GSOEP).
